A process for defining landscape-specific design guidelines for the shoreland of Lake Tahoe by Packard, Thomas
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© 2010 Thomas Edward Packard 
 
 
 
 
 
 
 
A PROCESS FOR DEFINING LANDSCAPE-SPECIFIC DESIGN GUIDELINES FOR 
THE SHORELAND OF LAKE TAHOE 
 
 
 
 
 
BY 
 
THOMAS EDWARD PACKARD 
 
 
 
 
 
 
 
THESIS 
 
 Submitted in partial fulfillment of the requirements  
for the degree of Master of Landscape Architecture in Landscape Architecture  
in the Graduate College of the  
University of Illinois at Urbana-Champaign, 2010 
 
 
 
 
 
Urbana, Illinois 
 
 
Adviser: 
 
Professor William Sullivan 
 
 
ABSTRACT 
 
The Lake Tahoe shoreland is a landscape of uncommon beauty.  Its beauty, however, is at 
risk.  The shoreland suffers the penalty of popularity – large numbers of individuals are 
attracted to build there in large part to take advantage of the natural beauty of the 
landscape. 
 
This thesis describes a process for defining landscape design and development guidelines 
based on the conditions occurring in different areas within a region, focusing on the 
shoreland area of Lake Tahoe.  This case study results in a more tailored, site-specific set 
of guidelines than the more general guidelines that are currently in place.  The existing 
guidelines apply uniformly to all areas in the Lake Tahoe Basin and thereby fail to 
account for variations in the landscape.  In this study, concepts of the Scenery 
Management System (SMS) used on federal lands nation-wide by the USDA Forest 
Service were applied to non-federal lands.  This approach has rarely been employed as a 
planning tool for land that includes private property.   
 
Using SMS concepts, I conducted a comprehensive inventory of landscape conditions in 
the shoreland at every one-eighth mile along the Lake Tahoe’s entire 72-mile perimeter.  
I then used the inventory data, which clearly express variations in a host of landscape 
attributes, to classify the shoreland according to its visual absorption capability and 
landscape character type.  These classifications directly relate to how well development 
can be accommodated with regard to scenic quality impacts.  I then formulated design 
guidelines for each shoreland classification that account for the landscape conditions 
present in each area.  These new guidelines are therefore tailored to each area, unlike the 
currently applied homogeneous rules that amount to a one-size-fits-all approach.  I 
illustrate the conditions that would be achieved through application of the new guidelines 
with photographs and compare them to areas where scenic impacts have occurred under 
the current guidelines. 
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CHAPTER 1: INTRODUCTION 
 
Regional planning and land regulation in the Tahoe Basin have been evolving for the past 
fifty years and offer significant lessons for planners working in complex environments.  
Lake Tahoe’s magnificent alpine setting and the chemistry and biology of the lake itself 
exemplify a fragile environment that must be treated with utmost care (Twiss, 2004).  At 
Lake Tahoe, the shoreland possesses outstanding natural characteristics and uncommon 
beauty.  The shoreland is defined as the area extending 300 linear feet landward from the 
lake’s high water line encompassing the entire 72-mile perimeter of the lake.  It is viewed 
from the lake surface, the shore itself, and other places in the Tahoe Basin including 
stretches of major roads.  In many places, the scenic quality of shoreline areas is 
threatened by human development.  In some areas of the shoreland, development has had 
notable negative consequences although these instances are not widespread so far.  
However, large segments of the shoreland are at risk. 
 
  
Figure 1. These images show some of the incredible beauty of the Lake Tahoe shoreline.  
 
Landscape conditions and the characteristics of development within the shoreland vary 
considerably.  As a result, some areas accommodate new development well while others 
do not.  Yet currently the same design and development standards apply uniformly to 
every part of the shoreline regardless of the landscape’s varying capability to visually 
absorb development.  To what extent is it possible to produce location-specific standards 
that account for the variability of the landscape to buffer development?  Addressing this 
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question requires a comprehensive data set describing the composition of the shoreland 
landscape.  Until recently, such a data set did not exist. 
 
The Lake Tahoe Basin lies in the Sierra Nevada at elevations between 6,200 and 10,000 
feet above sea level about 160 miles northeast of San Francisco and 30 miles southwest 
of Reno.  The basin and Lake Tahoe itself are divided by the border between California 
and Nevada.  The USDA Forest Service manages a large portion of the land within the 
Tahoe Basin, comprised mostly of the forested mountains that surround Lake Tahoe and 
that form the Basin.  For the most part, federal lands do not include the shoreland.  The 
Forest Service employs what is known as the Scenery Management System (SMS) as part 
of their management responsibilities.  At the heart of SMS is a library of geographic data 
that document conditions as they vary across the forest.  Forestlands are classified based 
on these data which allow landscape architects to set objective criteria for scenic resource 
protection throughout the forest.  Landscape management guidelines are accordingly 
based on these criteria.   
 
In the Tahoe Basin, protecting fragile ecosystems and maintaining water quality and the 
stunning clarity of Lake Tahoe are of primary importance.  Within this context, 
preserving scenic quality and minimizing the visual presence of development, 
particularly in the shoreland, are paramount.  This thesis grows from my recognition that 
a uniform and generic application of design guidelines that ignores the physical attributes 
of the shoreland landscape is not only outdated, but is also irresponsible.  Some areas of 
the shoreland, because of their attributes, are able to accommodate development with 
little or no harm to scenic quality.  Other shoreland areas are not.  Below I describe a case 
study involving a comprehensive inventory of landscape attributes in the shoreland of 
Lake Tahoe.  Using the inventory data, I classified the shoreland according to its visual 
absorption capability and landscape character type, classifications which directly relate to 
how well development can be accommodated with regard to scenic quality impacts.  I 
then formulated design guidelines for each shoreland classification that account for the 
landscape conditions present in each area.  These new guidelines are therefore tailored to 
each area, unlike the currently applied homogenous rules that amount to a one-size-fits-
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all approach.  I illustrate the conditions that would be achieved through application of the 
new guidelines with photographs and compare them to areas where scenic impacts have 
occurred under the current guidelines. 
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CHAPTER 2: BACKGROUND 
 
2.1 SCENIC RESOURCES 
Earnest and longstanding public support for national parks is just one of many indicators 
of the value people place on high quality scenery.  The ongoing trend of greater public 
demand for recreation in our National Forests (Cordell et al., 1999) and officially 
designated wilderness areas is further evidence that people desire and seek out places of 
high scenic quality.  The beautiful, renowned alpine setting of the Tahoe Basin is a major 
draw for those who live there and the millions that visit the basin each year for leisure 
and recreation.  Like more commonly recognized natural resources such as clean water, 
clean air, and wildlife, scenery is also a resource and therefore something that can and 
should be managed (Linton, 1968; McDonald and Huber, 1995) as one of a number of 
factors that help create healthy, productive, and appealing landscapes. 
 
  
Figure 2. These images depict Lake Tahoe’s renowned alpine setting.  
 
2.1.1 The Need to Protect Scenic Resources 
As with other natural resources, the beauty of the landscape, particularly that of natural-
appearing landscapes, can be marred or degraded by the actions of man.  Visibly altered 
conditions from land uses or development can potentially harm scenic beauty.  In some 
settings, unguided development may diminish or even destroy the very features that 
attracted people to a place (Sullivan, 1994).  That is why the National Environmental 
Policy Act of 1969 and the environmental quality laws of many states require the 
potential visual impact of actions proposed or permitted by government agencies be 
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analyzed and reported on for public and agency comment prior to approval.  Without 
such reviews the threat to scenic quality and need for attention to landscape aesthetics is 
even greater (Benediktsson, 2007).   
 
Scenic impacts from development of various sorts have occurred in the Tahoe Basin.  
Most happened prior to implementation of the current regulations aimed at protecting 
scenic quality.  Notable examples include high-rise gaming casinos, prominent ski runs 
on forested mountainsides, and strip development of tourist accommodations and 
commercial outlets along primary roads.  Most of the development in the Tahoe Basin 
occurred between 1940 and 1987 as forest land was converted to meet the demands of the 
growing tourist and recreation economy.  The rate of commercial development was 
highest from 1940 to 1969 and by 2002 was the second largest developed land use next to 
residential (Raumann and Cablk, 2008).  Various natural forces also have an effect on 
scenic quality in the Tahoe Basin.  Blight caused by beetle infestation has caused 
substantial tree mortality in some areas.  The visual consequences of this problem are 
most evident on the basin’s forested slopes and appear less of a problem in the shoreland.  
 
Research has shown there is a public preference for natural-appearing landscapes (de 
Groot and van den Born, 2003, Schupbach et al., 2008, Ode et al. 2009) and that the 
presence of human-made features in scenes causes lower perceived scenic beauty (Vining 
et al. 1984).  Other studies have established the compatibility of more natural settings 
with rural character (Ryan, 2002) and the public’s preference for scenes with greater tree 
cover, smaller houses, and less development (Sullivan, 1994; Sullivan & Lovell, 2006).  
Research conducted in the Tahoe Basin shows that people representing multiple 
stakeholder groups all preferred development that included more natural elements 
(particularly trees), appeared in good condition, had less visual mass, and that contrasted 
less with the surrounding setting (Kearney et al., 2008).  The findings of these studies and 
others suggest the need for careful land use planning and design of the built environment 
guided by regulations focused on protecting scenic resources. 
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2.1.2 Scenic quality assessment 
Various methods of assessing the scenic quality of outdoor settings have been developed.  
These assessments are important in establishing a baseline condition against which 
potential change can be compared or measured.  Scenic quality assessments also provide 
a basis for establishing appropriate management goals for scenic resources.  Two main 
approaches to scenic quality assessment are expert judgment and public perception.  Both 
rely on the notion that landscape quality is a human judgment produced by an interaction 
between biophysical features of the landscape and cognitive, perceptual processes of the 
observer (Daniel, 2001).  Much research has been conducted on the subject, particularly 
in the field of environmental psychology.  These studies seek to identify the physical 
aspects of outdoor environments people prefer most and that elicit high levels of 
perceived scenic beauty (Ribe, 1989).  While much of the research has been carried out 
on forest settings, Anderson and Schroeder, (1983) showed that procedures developed for 
use in assessing scenic quality of forest wildland settings can be successfully employed 
outside the forest.   
 
Several studies have established that a relationship exists between physical attributes of 
the landscape and perceived scenic beauty.  These studies validate the use of landscape 
attributes as indicators of scenic quality.  Bishop and Hulseb, (1994) describe an 
approach that uses mapped data and a geographic information system in conjunction with 
predictive models to map scenic beauty over wide areas.  Their mapped values for scenic 
beauty were found to match judgments made by experts in the field.  Dramstad et al., 
(2006) demonstrated significant positive correlations between preferences for landscapes 
and measurable spatial characteristics describing land types, their distribution, and 
diversity.  Ode et al. (2008) explored the relationship between landscape preference and 
landscape indicators of perceived naturalness.  The study showed a strong relationship 
between preference and two of three indicators used.   
 
2.1.3 The role of government in managing and protecting scenic quality 
Do governments have the right or the responsibility to regulate what you can do in the 
name of maintaining scenic quality?  This question has long been debated (Smith, 2006).  
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The issue boils down to aesthetic regulation for the public good versus individual 
freedom (George and Campbell, 2000).  Bourassa (1992) argues that aesthetic issues are 
valid concerns of governments and that social welfare and public economics provide a 
rationale for government action on aesthetic grounds.  
  
In many ways, environmental planning and regulation at Lake Tahoe, including 
protecting scenic quality, is at the center of the property rights debate.  Thousands of 
subdivided single family lots were permitted in sensitive stream zones, wetlands, and on 
steep hillsides prior to regulations that now ban such practices.  In spite of government 
buy-out programs, many landowners have sought judicial relief (Twiss, 2004).  Other 
property owners have resisted the adoption of scenic protection regulations that limit 
what they can do to develop their land or the extent of changes they can make to an 
existing development.  In their protests they claim, in part, that such regulations do not 
meaningfully reflect general public attitudes (Kearney et al., 2008).  Some have 
challenged these government regulations in court.  In at least one case, the Committee for 
Reasonable Management of Lake Tahoe versus Tahoe Regional Planning Agency (2004), 
the court ruled against the plaintiff and allowed a proposed and subsequently adopted 
Scenic Review Ordinance to stand. 
 
2.1.4 Approaches to protecting scenic quality 
Protecting scenic quality, particularly in natural-appearing settings, is directly related to 
managing growth and regulating development since the appearance and character of the 
landscape changes when development occurs.  Various policy instruments for protecting 
scenic quality from development have been created and implemented at the local, 
regional, state, and even national levels.  Local governments traditionally manage 
development through basic planning and regulatory tools that include comprehensive 
plans, zoning ordinances, subdivision regulations, and capital improvement programs 
(Porter, 2008).  Scenic quality protection measures can be implemented as stand-alone 
ordinances or incorporated in other planning mechanisms such as various types of 
development codes (American Planning Association, 2006).   
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Regardless of the mechanism, scenic protection measures address the visual 
characteristics of development including things like density, height, bulk, etc.  Rarely do 
they directly account for the landscape conditions in the area where the protection is 
desired.  Even when scenic protection regulations are applied to specific scenarios such 
as hillside, ridgeline, or shoreline development, they do so in a generic manner unless the 
standards they set in some way account for the actual landscape conditions that exist 
where the regulations will apply.  To what extent can we create guidelines that are more 
site-specific?  
 
2.2 SCENIC RESOURCE MANAGEMENT IN THE TAHOE BASIN 
The Tahoe Basin is widely considered a landscape of national significance.  Its 
centerpiece is Lake Tahoe measuring approximately 22 miles long and 12 miles wide 
with a surface area of 122,239 acres.  The lake is known for its strikingly blue and 
exceptionally clear water.  The Tahoe Basin, formed by the Sierra Nevada Mountains, is 
about 506 square miles (323,838 acres) in size, of which about 192 square miles are 
covered by the waters of Lake Tahoe (Elliott-Fisk, et al., 1996).  Federal lands comprise 
approximately 77% of the basin with the remainder mostly in private ownership.  
Federal, state, and local governments regulate growth and development within their 
respective jurisdictions and manage the basin’s natural resources.  At the same time, an 
overarching environmental planning agency, the Tahoe Regional Planning Agency 
(TRPA), has authority throughout the entire Tahoe Basin. 
 
  
Figure 3. These images show Lake Tahoe’s clear, blue water.  
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2.2.1 Tahoe Regional Planning Agency 
The TRPA is a bi-state regional agency created by congress in 1969.  Stemming from 
concern over the impacts of substantial increases in tourism and urbanization during the 
1950’s and 1960’s on the Lake Tahoe environment, the TRPA was created to oversee 
development in the region.  A capacity-based planning model was developed and 
implemented.  The model is based on two principles, a Land Capability System and 
Environmental Threshold Carrying Capacities (Twiss, 2004).  The Land Capability 
System is science-based and ranks all lands in the basin in terms of their relative fragility.  
Land disturbance and land coverage are restricted accordingly.  Environmental Threshold 
Carrying Capacities establish specific standards, referred to as thresholds, for protection 
of various resources.  The agency has adopted ordinances designed to achieve the 
thresholds as part of their Regional Plan.  The topic areas for which threshold standards 
have been adopted include water quality, air quality, soil conservation, fish habitat, 
vegetation, wildlife habitat, noise, recreation, and scenic resources.  The concept of 
standard-driven planning is relatively new.  The Tahoe Basin provides perhaps the 
earliest example of using such an approach.  Together, the Land Capability System and 
Environmental Threshold Carrying Capacity ideas provide what may be the most fully 
developed ecosystem plan anywhere (Twiss, 2004). 
 
No project may be developed in the region without obtaining the review and approval of 
the TRPA.  Further, no project may be approved by the TRPA unless it is found to 
comply with the regional plan and with the ordinances, rules and regulations (Tahoe 
Regional Planning Agency, 1983).  Lake Tahoe’s current Regional Plan was adopted in 
1987, with a lifespan set at 20 years.  The TRPA is working on updating the Regional 
Plan.  The update is scheduled for completion in 2011 leaving a gap between the 
expiration of the 1987 plan and implementation of the forthcoming, updated plan.  This 
has raised questions by some over the authority to set and enforce regulations on growth 
and development in the meantime. 
 
The original thresholds for scenic quality consisted of numerical standards for ratings of 
the landscape as seen from primary travel routes (certain roads) and from the lake.  They 
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also included numerical standards for ratings of the appearance of specific landscape 
features (Iverson et al. 1993).  Over time, thresholds have been added for ratings of 
features seen from public recreation areas and bike trails.  A threshold for community 
design was also added.  Rather than a numerical standard, the community design 
threshold is a policy statement that addresses design compatibility of the built 
environment with the natural, scenic, and recreational values of the region (Tahoe 
Regional Planning Agency, 1983). 
 
The Regional Plan includes Design Review Guidelines that describe design standards, 
which are rules adopted in the Code of Ordinances that must be met, and design 
guidelines, which are suggestions for ways of meeting certain standards.  Design 
standards are intended to insure the height, bulk, texture, form, materials, colors, lighting, 
signing and other design elements of new, remodeled and redeveloped buildings are 
appropriate for the Tahoe Basin setting.  With few exceptions, all projects must comply 
with the design standards set forth in the Code of Ordinances and described in the Design 
Review Guidelines manual.  In the most sensitive areas, including the shoreland, the mere 
visual presence of development is often the most pertinent issue with respect to scenic 
quality.  Yet, the primary goal of the standards and guidelines is to improve the 
appearance of the built environment (Tahoe Regional Planning Agency, 1989) but not 
limit the amount of development that might be seen or maximize the extent of natural-
appearing landscapes – except in one case. 
 
The Regional Plan identifies scenic roadway corridors in the Basin.  They consist of a 
handful of state and federal highways plus the local primary road known as Pioneer Trail.  
These highways have been mapped according to the amount of human-made 
development along the corridor.  The mapped segments are referred to as urban scenic 
highway corridors, transition scenic highway corridors, or natural scenic highway 
corridors depending on the development conditions present.  Urban scenic highway 
corridors occur in urbanized areas where human-made development is the dominant 
visual feature.  Transition scenic highway corridors generally occur between urban and 
natural areas where the built environment appears integrated and in balance with the 
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natural landscape.  Natural scenic highway corridors occur in those areas where natural 
landscape elements and processes are the dominant visual features (Tahoe Regional 
Planning Agency, 1983).  The Design Review Guidelines set standards for overhead 
utilities and highway fixtures within all segments of all the scenic highway corridors.  
However, visual exposure of roadside development is addressed only within natural 
scenic highway corridor segments.  Roadside development in these areas is required to be 
sited so that it is not visually evident.  The distinctions of urban, transition, and natural 
areas (or any other distinctions reflecting landscape conditions) apply only to scenic 
highways, not the shoreland or any other non-federal portion of the Tahoe Basin. 
 
Chapter 30, Design Standards, of the Code of Ordinances does contain certain regulations 
specific to the shoreland.  Unlike most of the standards in the Design Review Guidelines, 
which also apply in the shoreland, these regulations aim to protect scenic quality by 
controlling the surface area (size) of visually exposed building façades that face the lake 
based on an assessment of the building’s visual contrast.  As detailed in Appendix H of 
Regional Plan for Lake Tahoe Design Review Guidelines (Tahoe Regional Planning 
Agency, 1989), the allowed visible square footage of a proposed structure’s lakefront-
facing façade is determined through a contrast rating process.  The process considers 
color, building surface articulation, the texture of materials, and amount of screening in 
calculating a contrast rating score.  These factors influence the amount of visual contrast 
a structure is apt to have with its setting.  Dark colors, highly articulated surfaces, rough 
textured materials, and extensive screening are effective in reducing the contrast of 
structures.  Structures designed with these characteristics achieve high contrast rating 
scores and, because they are expected to have low levels of visual contrast, are therefore 
allowed a larger visible surface area.  Conversely, structures with low contrast rating 
scores will have high levels of visual contrast.  These structures are allowed a relatively 
small visible surface area with the intent on minimizing the visual impact caused by the 
contrast.  Once the contrast rating score for a structure is determined, the visible square 
footage allowed for that structure is simply read off a table.  The table lists contrast rating 
scores ranging from the minimum possible of 3 to the maximum possible of 35 and the 
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corresponding visible square footage allowed ranging from 55 square feet to 3,300 square 
feet. 
 
The contrast rating process applies to all parts of the shoreland, regardless of slope, 
vegetation, surface geology, and existing development.  This approach ignores the fact 
that these conditions vary greatly in different parts of the shoreland and, more 
importantly, the fact that where certain combinations of these conditions exist it would be 
impossible to accommodate development of any size and degree of contrast without 
incurring scenic impacts.  Conversely, other combinations of these conditions can make it 
possible for development to occur without serious scenic impacts.  To what extent can we 
develop guidelines that are sensitive to specific landscape conditions? 
 
2.2.2 USDA Forest Service 
Federal lands under the jurisdiction of the USDA Forest Service and known as the Lake 
Tahoe Basin Management Unit (LTBMU) make up more than three quarters of the Tahoe 
Basin.  As an aid in managing scenic quality on forest lands, the Forest Service employs 
the Scenery Management System (SMS).  As described in Agriculture Handbook 701, 
Landscape Aesthetics, A Handbook for Scenery Management, (USDA Forest Service, 
1995), the SMS is used for the inventory and analysis of aesthetic values on National 
Forest lands.  It is a system that incorporates much of what science has learned about 
ecosystem management and applies the principles of ecosystem management to the 
management of scenery.  Where possible, it utilizes information about ecosystems within 
the forest.  Landscape attribute data are used to classify and map the forest according to 
its various landscape conditions.  A Forest Service landscape architect and University of 
California at Berkeley professor named R. Burton Litton Jr. first described the concept.  
Litton’s ideas and methods became the basis for the Visual Management System (VMS), 
the first standardized process employed by the Forest Service nation-wide to manage 
visual quality as a resource on forest lands.  Over the years, VMS evolved into the current 
SMS (USDA Forest Service, 1995).  Today, SMS includes the following elements.   
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 Existing Scenic Integrity relates to the degree of intactness and wholeness of the 
character of the landscape in different areas and conversely the degree of visible 
disruption of landscape character.   
 Scenic Attractiveness Classes express the relative scenic value of lands within a 
particular landscape character based on landform, vegetation, geology, cultural 
features, and water features.   
 Landscape Visibility is a function of several considerations including the context 
of viewers, durations of view, numbers of viewers, degree of discernable detail, 
and seasonal variations.  It also expresses the relative importance of different 
forest scenes as well as the sensitivity of those scenes to potential degradation 
based on distance from an observer.   
 Constituent Analysis describes the public’s perceptions of attractiveness 
throughout the forest and helps in identifying places within the forest that people 
consider as special.  It allows recognition of the meaning people give to the forest 
landscape and a determination of the relative importance of aesthetics to the 
public. 
 Visual Absorption Capability refers to the relative ability of any landscape to 
accommodate human-induced change without suffering changes in landscape 
character or scenic quality.  Aspects of the forest landscape generally used in 
evaluations of visual absorption capability include slope, vegetation, soils, and 
surface geology.  It is a tool used to plan and implement management activities 
within the forest to meet landscape character goals and scenic condition 
objectives.   
 
The element of SMS most relevant to the issue of protecting scenic quality in the 
shoreland is visual absorption capability.  This is because it directly addresses the issue of 
how visually evident landscape alterations, including development, would be under 
various landscape conditions.  Learning where conditions exist that are most and least 
favorable for visually absorbing development can lead to better scenic resource 
protection.  
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2.3 RESEARCH QUESTIONS 
If the concepts of SMS were applied to lands along the shore of Lake Tahoe, how useful 
would the resultant land classifications be in identifying where the shoreland is most and 
least capable of absorbing development?  To what extent would the land classifications 
provide a basis for formulating improved design and development guidelines that 
satisfactorily account for variations in the shoreland landscape? 
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CHAPTER 3: METHODS 
 
3.1 SHORELAND LANDSCAPE INVENTORY 
The concept of preparing landscape inventories as information to be used in managing its 
appearance was introduced in 1968 by R. Burton Litton Jr. in Forest Landscape 
Description and Inventories – a basis for landplaning and design (Litton, 1968).  In it 
Litton says “Calling the landscape a scenic resource assumes that it has esthetic value.  
From this assumption, it follows that the discipline of design can provide a particular 
point of view as to what constitutes the landscape, what affects visual perception of it, 
and how it may be categorized.”  He discusses various factors of scenic analysis and 
those that affect observation of the landscape including distance, observer position, form, 
spatial definition, light, and sequence.  He discusses various compositional types of 
scenes that recur throughout the forest, referring to composition as in a work of art.  He 
proposes seven compositional types including the panoramic, feature, enclosed, focal, 
undergrowth, detail, and ephemeral landscape.  He also presents methods for conducting 
and recording landscape inventories using two case studies. 
 
In 1970 Litton conducted an analysis of the Tahoe Basin’s scenery to establish 
compatible relations between the natural landscape and development.  He recognized that 
the landscape is comprised of physiographic subdivisions, or units, that are seen while 
driving around the lake on State Highways 89 and 28, and U.S. 50 (USDA Forest 
Service, 1971).  Based on Litton’s ideas, I conducted an inventory of the Lake Tahoe 
shoreland landscape.  I recorded information about the physical attributes of the 
landscape and the patterns, types, and density of human development.  For practical 
reasons I did this by observing the shoreland from a boat on the lake, determining the 
conditions of a standard set of inventory items and recording the information.  It should 
be noted that most people view the shoreland from vantage points other than the lake.  
These include the shore itself, the beaches, and roads that take people around the lake.  
While conducting the inventory, I also systematically took digital photographs of the 
shoreland.   
 
 15
After the data had been collected and organized, I developed analysis criteria and applied 
them to the raw inventory data in order to identify and map landscape character types.  
The character types reflect the visual absorption capability of the shoreland and the 
degree and type of human development that was observed in the shoreland.   
 
3.1.1 Data Collection  
I collected the inventory data from sampling points along an imaginary line 1000 feet off 
shore and at regular intervals of one-eighth mile.  This yielded a total of 547 data 
collection points covering the 72 miles of shoreline.  The precise location of each data 
sampling point was predetermined and mapped prior to the field studies using the TRPA 
GIS.  A GPS onboard the watercraft was used to locate and navigate to the coordinates of 
each data collection point.  Any of the data collection points can be precisely located and 
revisited for future monitoring purposes.  A standard set of information was collected and 
recorded from each point as we observed the shoreland.  For many of the items, 
conditions were estimated, not measured.  All field observations were made by a team of 
two or more experienced researchers to improve consistency.  This approach has been 
used in several previous field studies of scenic resource conditions in the Tahoe Basin 
(Iverson et al., 1993). 
 
While collecting the inventory data, photographs of the shoreland were also taken.  All 
photographs were high-resolution digital format at a lens setting equal to 50 mm on a 
standard 35 mm film camera.  A five-frame panorama was photographed from each 
point.  The panorama was comprised of a center frame looking directly at the shore (the 
perpendicular view) plus two frames to each side of the center frame.  The center frame 
was considered the primary view and represented the actual study scene at each data 
collection point.  It included at least 728 linear feet of shoreline.  This was the basis for 
establishing data collection points at every one-eighth mile.  Thus, the photos collectively 
provide complete coverage of the shoreland with a slight end-to-end overlap of each 
study scene.  The photos provide multiple views from different angles of any point or 
feature of the shoreland.  I kept a photo logbook in the field in which I recorded the date 
the photos were taken and file name (number) of the first photo taken at each data 
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collection point.  I used pre-printed logbook pages that already contained the ID and GPS 
coordinates of each data collection point.  A photo of the logbook page was taken as 
positive identification of which data point the subsequent five photos were associated 
with since the camera assigns sequential numbers as file names of each digital photo. 
 
In the field, data were recorded using ArcPad® software running on a laptop computer.  
The data point ID and GPS coordinates were entered in the data table prior to the field 
data collection process.  The shoreland portion of each scene was the focus of the data 
collection process.  Only the attributes of the shoreland were recorded even though other 
areas were in view.  Adjacent areas such as the shorezone (the area in the water 
immediately in front of the shoreland) or upland (the area beyond 300 feet from shore) 
were ignored. 
 
In each study scene, the visual strength or dominance of human-made development in the 
shoreland versus a natural (undisturbed) appearance was assessed.  These conditions were 
then recorded as a percentage of the whole (100%), such as 70% natural and 30% human-
made.  These assessments were based on the visual impression made by development in a 
scene.  Hence, scenes in which development was well screened and unobtrusive were 
assessed as less developed than scenes with the same actual amount of development that 
was unscreened and contrasted strongly with its surroundings.  The actual amount of 
development, e.g. the literal number of buildings, was less important than the impression 
of how developed a scene appeared to be. 
 
The physical characteristics of the shoreland landscape that may influence visual 
absorption capability were observed and recorded (Anderson et al., 1979, Amir and 
Gidalizon, 1990, USDA Forest Service, 1995).  In this study they included the 
predominant tree type (coniferous or deciduous), the estimated amount of forest cover, 
estimated amount of shrub cover, presence of non-native tree or shrub species, 
topographic condition (slope), presence of open areas, presence of rock outcrops and the 
estimated percentage of the shoreland it comprised, and the presence of barren earth. 
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Several aspects of development were observed and recorded when development was 
present in a study scene.  These included the apparent type of development, the relative 
location of buildings in the shoreland, the number of buildings visible (actual count), the 
general manner in which the buildings were arranged, the apparent size and mass of the 
buildings, the amount of visual contrast the development appeared to have with the 
surrounding landscape, how well the buildings and other features were screened from 
view by trees and shrubs, whether the grounds of the development were obviously 
landscaped with non-native, ornamental vegetation and lawns, and the presence of other 
developed features including roads, parking lots, overhead utility lines, signs, fences, and 
stairways.  Shoreline revetment type was also noted when present.  The following table 
lists the standard inventory items that were evaluated from each data collection point and 
the range of possible values that were recorded for each item. 
 18
Table 1. Inventory Items Surveyed and Their Possible Values 
Data Item Observed Condition (possible value) 
Data Point ID: code number 
Date: month/day/year 
Photo ID: .jpg number 
Photo Azimuth: compass bearing 
TRPA Shoreline Unit: name 
Longitude: degrees/minutes/seconds 
Latitude: degrees/minutes/seconds 
Land Cover  
    natural: estimated percentage (in 10% increments) 
    human-made: estimated percentage (in 10% increments) 
Vegetation  
    tree type: coniferous, deciduous, mixed 
    forest cover: estimated percentage of shoreland 
    shrub cover: estimated percentage of shoreland 
    non-native plants present: yes/no 
    extent: estimated percentage of shoreland 
Topography  
    slope:  very steep, steep, moderate, gentle, flat, rolling, varies 
Open Areas  
    present: yes/no 
    extent: estimated percentage 
    distribution: widely dispersed, dispersed, clustered 
Rock Outcrops  
    present: yes/no 
    extent: estimated percentage 
    distribution: widely dispersed, dispersed, clustered 
    location: shoreline, immediate upland, shoreline & immediate upland 
Barren Earth  
    present: yes/no 
    extent: estimated percentage 
    distribution: widely dispersed, dispersed, clustered 
Development  
    perceived development type: residential, commercial, recreation, mixed 
    position: shoreline, immediate upland, shoreline & immediate upland 
    number of buildings: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11-15, 16-20, >20 
    distribution: widely dispersed, dispersed, clustered 
    apparent size & mass: very large, large, medium, small, tiny 
    visual contrast: low, moderate, high, high & low, moderate & low, moderate & high 
    screening: none, some, moderate, extensive, maximum 
    non-native landscaping: lawn, trees, shrubs, flowering plants 
    other development: trails, roads, parking, utility lines, signs, fences, stairs, revetment 
    revetment type: boulders/rock, sheet pile, concrete, wood, varies 
 
Four of the 547 data collection points occur at the mouth of Emerald Bay.  At the time 
this area was surveyed, lake levels were too low for the watercraft to safely reach these 
precise points.  Therefore the data set contains records for a total of 543 data points.  The 
area inside Emerald Bay was reached and surveyed. 
 
Problems encountered during data collection included difficulty holding the watercraft 
directly at some data sampling points due to high wind that caused the craft to drift 
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swiftly.  This was overcome by repeatedly repositioning the watercraft until all data had 
been recorded.  In other instances the position of the data collection point that had been 
predetermined by GIS turned out to be less than or sometimes greater than 1,000 feet 
from shore.  This became apparent after navigating to the prescribed coordinates of 
certain points and finding ourselves obviously too close or too far from shore as 
compared to the vast majority of other data collection points.  Distance from shore is an 
important factor when making assessments of how developed the shoreland appears to 
be.  Development may seem more extensive or visually dominant when viewed at close 
range.  At the same time, development viewed from greater distances may appear less 
extensive than if viewed from the prescribed 1,000 feet from shore.  Nonetheless, all 
information was collected from points corresponding to the coordinates given by the GIS, 
even when they seemed closer or farther from shore than expected.  Lastly, when areas 
adjacent to the shoreland contained substantial development, it was sometimes difficult to 
avoid being influenced by it when making assessments of conditions within the 
shoreland.  This challenge was addressed during data organization and cleanup. 
  
3.1.2 Data Organization and Cleanup  
Once the field data collection process was completed, the data was checked for missing 
entries, errors, and inconsistencies in scene evaluations.  As a starting point, all field 
photographs were organized according to the date on which they were taken 
(day/month/year).  Inventory data entries were then reviewed for consistency in the way 
landscape characteristics were assessed in the field.  The center-frame photo taken from 
each data sampling point was used to review and check the field assessments of each 
inventory item.  Particular attention was paid to assessments of natural versus human-
made appearance.  Using the photographs for the review allowed direct comparison of 
scenes to one another, something that was not practical to do in the field.  I addressed 
inconsistencies by making multiple and repeated comparisons.  In addition, I sometimes 
revised values recorded directly in the field based on careful review of the photographs. 
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3.2 DATA ANALYSIS 
The inventory data is contained in an ArcMap® attribute table.  The database format of 
the table allows the information to be sorted and analyzed in various ways in order to 
identify conditions of interest, including things not directly represented by the raw data, 
but that can be derived from it.  The data can be efficiently accessed in the future as part 
of other studies or monitoring programs.   
 
Using ArcMap® software, the data in the attribute table were analyzed by running 
numerous queries on the data and producing sets of records according to certain attributes 
and combinations of attributes.  The sets of records selected by querying the raw data 
were then saved as new layers.  By displaying a new layer or combinations of layers in 
ArcMap®, a graphic representation of the conditions of interest is produced.  Note that 
with this mapping procedure, the shoreland area itself was not colored or textured.  
Instead, the data collection points that make up the selection set are color-coded.  The 
colors of the data collection points indicate what corresponding segments of the 
shoreland possess the characteristics of interest. 
 
This analysis produced 11 data layers that indicate the percentage of natural versus 
human-made (developed) appearance.  Each layer represents a range of these conditions 
including 100% natural, 90% natural with 10% human-made, 80% natural with 20% 
human-made, 70% natural with 30% ma-made, and so forth up to 100% human-made.  
Five layers were generated indicating the apparent type of development (land use) that 
was observed.  They include commercial, recreation, residential, mixed, and no 
identifiable type.  Three layers were generated indicating the estimated amount of forest 
cover present.  They include less than 50% forest cover, 50 to 80% forest cover, and 90 to 
100% forest cover.  Three layers indicating slope conditions were produced including 
minimal slope (flat to gently rolling terrain), moderate slope, and maximum slope (steep 
to very steep terrain).  Three layers that indicate the estimated amount of rock outcrop 
present were produced.  They include none to minimal, moderate, and maximum. 
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Finally, the analysis generated layers that represent combinations of forest cover, 
topography, and rock outcrop conditions.  Twenty layers were produced that depict the 
following;  
 forest cover less than 50% with minimal slope and minimal rock outcrop,   
forest cover less than 50% with moderate slope and minimal rock outcrop,     
forest cover less than 50% with maximum slope and minimal rock outcrop,    
forest cover less than 50% with maximum slope and moderate rock outcrop,    
forest cover less than 50% with maximum slope and maximum rock outcrop 
 
 forest cover 50 to 80% with minimal slope and minimal rock outcrop,     
forest cover 50 to 80% with minimal slope and moderate rock outcrop,     
forest cover 50 to 80% with moderate slope and minimal rock outcrop,      
forest cover 50 to 80% with moderate slope and moderate rock outcrop,     
forest cover 50 to 80% with moderate slope and maximum rock outcrop,     
forest cover 50 to 80% with maximum slope and minimal rock outcrop,     
forest cover 50 to 80% with maximum slope and moderate rock outcrop, 
  
 forest cover 90 to 100% with minimal slope and minimal rock outcrop,     
forest cover 90 to 100% with minimal slope and moderate rock outcrop,     
forest cover 90 to 100% with moderate slope and minimal rock outcrop,     
forest cover 90 to 100% with moderate slope and moderate rock outcrop,     
forest cover 90 to 100% with moderate slope and maximum rock outcrop,     
forest cover 90 to 100% with maximum slope and minimal rock outcrop,      
forest cover 90 to 100% with maximum slope and moderate rock outcrop 
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CHAPTER 4: RESULTS 
 
4.1 LAND CLASSIFICATIONS 
The shoreland inventory data proved to be well suited for classifying the shoreland.  The 
nature and format of the information allowed me to generate classifications of visual 
absorption capability and landscape character. 
 
4.1.1 Visual Absorption Capability  
Visual absorption capability, which is the relative ability of any landscape to 
accommodate human-induced change without suffering changes in landscape character or 
scenic quality, depends on certain characteristics.  Anderson et al. (1979) describe several 
factors that influence visual absorption capability including biophysical characteristics, 
the characteristics of proposed activities, and human perceptual factors.  They report that 
slope, vegetative pattern and screening, site recoverability, and soil color contrast were 
found to be the most important factors in determining visual absorption capability on the 
Klamath National Forest in Northern California.  Similarly, Yeomans (1979) reported 
that visual absorption capability is primarily a function of visual penetration, which refers 
to how far into the landscape you can see, and landscape complexity.  Visual penetration 
is affected both by topography and vegetation while landscape complexity refers to 
topographic extremes and vegetation diversity among other things.  The SMS identifies 
slope, vegetative cover, and soils and geology as the most pertinent factors when 
determining visual absorption capability (USDA Forest Service, 1995).  During the 
inventory phase of this study, I repeatedly observed that forest cover and slope have the 
greatest influence on visual absorption capability in the Lake Tahoe shoreland.  The 
amount of rock outcrops has a notable, but lesser, influence.  Evidence of this was readily 
apparent throughout the course of the inventory.  Other characteristics represented in the 
inventory data have some influence but play mostly a minor role.  These characteristics 
(vegetation type, amount of shrub cover, presence of open areas, and presence of barren 
earth) will be considered on a case-by-case basis.   
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Where forest cover is from 90 to 100% and the tree stand is dense, I observed that its 
screening potential is very high, especially in areas where the terrain is flat or nearly flat 
but also in places where the slope of the land is moderate to moderately steep.  This is 
what makes forest cover the most important characteristic and why it has the greatest 
effect on visual absorption capability.  I found slope to be the second most important 
characteristic and that it can have a substantial effect on visual absorption capability.  In 
places with flat or nearly flat terrain, only the immediate shoreline area is exposed to 
view from the lake so long as there is at least a moderate amount of vegetation present.  
By contrast, where the slope is steep and the ground surface is pitched toward the viewer, 
virtually all of the shoreland is visible from the lake.  I found this to be true even when 
the forest cover was as high as 80 to 90% if the slope was very steep.  I found that rock 
outcrops play a lesser role in most cases but can be important in some situations, such as 
places where the forest cover is minimal and the slope is steep.  Extensive rock outcrops 
provide texture and detail to the ground plane in such cases.  Very large rock outcrops, 
especially those occurring in groups, have the potential to screen areas from view.  
 
Areas where dense forest cover (90 to 100%) occurs in combination with flat to gentle 
slope have the highest visual absorption capability.  Analysis of the inventory data show 
these conditions exist in 24% of the shoreland and mapping these conditions show they 
occur mostly on the west side of the lake.  In many instances these areas are privately 
owned and therefore subject to development.  At the other extreme, areas that have steep 
to very steep slopes and thin or no forest cover have the lowest visual absorption 
capability.  According to the data, these conditions occur in 8% of the shoreland, much of 
which is located on the east side of the lake and are on public land.  A notable exception 
is at the north end of the lake at Stateline Point.  The shoreland in this area has relatively 
few trees, has a fairly steep slope, and consists of many privately owned parcels.  The 
remaining 68% of the shoreland has forest cover and slope conditions that are somewhere 
in between.  These areas can be considered to have a moderate visual absorption 
capability, but this is a broad classification and the ability of these areas to absorb 
development without scenic impacts varies.  Combining relevant data layers yielded 
maps of high, moderate, and low visual absorption capability.   
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Figure 4. This map shows where high and low visual absorption capability occurs.  
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Figure 5. These images show conditions that constitute high visual absorption capability.  
 
  
Figure 6. These images show conditions that constitute low visual absorption capability.  
 
 
4.1.2 Landscape Character Types 
I identified shoreland landscape character types according to their natural versus human-
made appearance as perceived in views from the lake.  These classifications mimic the 
visual environment types defined within scenic roadway corridors as discussed in section 
2.2.1.  For natural versus human-made appearance, the field data represented these 
conditions in increments of 10%.  After reviewing the data and studying the photographs, 
it was evident that combining certain ranges of the data into three broader and more 
manageable categories was appropriate.  The three categories I used are a) Mostly 
Natural, b) Balanced, and c) Mostly Human-made.  Understanding where and to what 
extent these conditions occur in the shoreland would be useful in establishing 
management goals for scenic quality. 
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The Mostly Natural landscape character type is represented by: 
 Natural: 100%, Human-made: 0%.   
 Natural: 90%, Human-made: 10%,  
 Natural: 80%, Human-made: 20%, and 
 Natural: 70%, Human-made: 30%,  
These conditions exist in 49.7% of the shoreland. 
 
  
Figure 7. These images show conditions typical of the Mostly Natural landscape character type.  
 
The Balanced landscape character type is represented by: 
 Natural: 60%, Human-made: 40%. 
 Natural: 50%, Human-made: 50%, and  
 Natural: 40%, Human-made: 60%,  
These conditions exist in 29.5% of the shoreland. 
 
  
Figure 8. These images show conditions typical of the Balanced landscape character type.  
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The Mostly Human-made landscape character type is represented by: 
 Natural: 30%, Human-made: 70%. 
 Natural: 20%, Human-made: 80%,  
 Natural: 10%, Human-made: 90%, and 
 Natural: 0%, Human-made: 100% 
These conditions exist in 20.8% of the shoreland. 
 
  
Figure 9. These images show conditions typical of the Mostly Human-made landscape character type.  
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Figure 10. This map shows where the three landscape character types occur.  
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4.2 DESIGN GUIDELINES 
The process of generating land classifications of the shoreland led to the formulation of 
more site-specific design guidelines.  The landscape characteristics represented by the 
land classifications suggested a range of design limitations for different areas.  By 
recognizing the design limitations for each land classification, I developed design 
guidelines aimed at permitting the widest possible range of design options that still fit 
within the limitations.  Because the land classifications were produced directly from the 
inventory data, the design guidelines necessarily account for the landscape conditions 
present in each land classification.  This is a substantial improvement over the one-size-
fits-all guidelines that are now generically applied in every part of the shoreland. 
 
The primary goal for design throughout the entire Tahoe Basin is to preserve the 
landscape’s natural beauty and also to preserve ecosystems and water quality/clarity.  
While visual impacts in the shoreland may result primarily from development that is both 
overly obtrusive and visually inconsistent with its setting, broader environmental impacts 
are more complex.  For instance, if construction is not carried out properly or if 
conditions of the land are too sensitive for development, it will result in soil and nutrient 
run-off that contribute to decreases in water clarity in the lake.  Visual impact is one of 
many constraints to be considered in Tahoe Basin development, but it is not the only 
constraint to consider. 
 
Within the shoreland, two goals for design emerged from the process of classifying the 
shoreland.  One is to ensure new development does not exceed the capability of the 
landscape to visually absorb it in each area of the shoreland.  The other is to ensure the 
appearance and visual exposure of new development is consistent with the landscape 
character type in the area where it will be located, and that new development works either 
to maintain the landscape character type or contributes to a more natural appearance.  
With these goals in mind, I developed design guidelines for the land classifications that 
were generated from the inventory data.  The guidelines I developed address some of the 
same items covered by current guidelines, but represent my recommendation for these 
things within each land classification.  They also include many of the design items that 
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the TRPA reviews during the process of issuing permits for proposed development 
projects. 
 
The design guidelines primarily address how evident development appears (its visual 
exposure) in different shoreland settings.  Managing the visual exposure of new 
development to an appropriate level can preserve the natural beauty of the landscape.  In 
areas classified as having low visual absorption capability, the goal for design is to 
strictly minimize development.  Outside these areas, the goal is to ensure new 
development is no more visible than nearby existing development.  For example, in areas 
classified as Mostly Natural, the goal of design is to make sure development is 
unobtrusive.  Therefore, design guidelines for these areas emphasize screening and other 
means of maintaining a mostly natural appearance including limiting the size and density 
of development, requiring certain colors and materials, and requiring the use of all native 
plant material.  In areas classified as Balanced, the design goal is to make sure 
development appears equal or subordinate to the natural features of the landscape.  
Design guidelines for these areas include promoting a fairly natural appearance, but are 
less stringent or restrictive than guidelines for Mostly Natural areas.  In areas classified as 
Mostly Human-made, the goal for design is to ensure that new development is attractive, 
appealing, and that it compliments existing development.  These design guidelines do not 
emphasize screening.  They instead focus more on the quality and distinctiveness of new 
development and its compatibility with existing development. 
 
The visual absorption capability classifications indicate how likely it is that development 
will be visually exposed in different areas of the shoreland.  They are most useful in 
deciding where development should or should not be allowed.  Proposals for 
development in places where visual absorption capability is the lowest should be rejected, 
regardless of landscape character type.  Where visual absorption capability is high, design 
guidelines can focus more on maintaining landscape character type and ensuring that 
development appears attractive, distinctive, and compatible with its setting.  More 
concentrated development can be allowed in areas with high visual absorption capability 
so long as the development is designed to take full advantage of this capability. 
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Some owners of shoreland property would likely oppose new design guidelines that place 
restrictions or conditions on the amount, type, or characteristics of development in 
different areas.  Opposition to current guidelines has been expressed.  Further, there are 
real differences in the mind-set toward development and land regulation between the 
Nevada side of the basin and the California side because the legal culture differs 
significantly in each state (Twiss, 2004).  Nonetheless, the guidelines I formulated based 
on the inventory of shoreland conditions represent an improved means of protecting 
scenic quality. 
 
4.2.1 Mostly Natural Landscape Character Type 
Areas of the shoreland classified as having a Mostly Natural landscape character type are 
highly susceptible to scenic impacts from development.  Development in these areas 
should be designed so that it will be unseen or not noticed in views from the lake.  
Appropriate design guidelines for areas classified as the Mostly Natural landscape 
character type should consist of the following: 
 
 Maximum visible area of any building façade in view from the lake 100 ft2  
 Maximum total visible area of all building façades in view from the lake 300 ft2 
 Roof panels must be articulated, no individual roof surfaces larger than 20 ft2  
 No metal roofs 
 Building exterior must be all natural wood, only natural wood stain allowed, no 
painted surfaces 
 No colored trim 
 Non-reflective glass only 
 Structures must be set back behind trees and shrub masses 
 Trees may not be removed or trimmed to improve views of the lake 
 Native landscape materials only, no exotic ornamentals, no flower beds, no lawns 
 No visual exposure of vehicles, vehicles must be garaged or screened 100% by 
native plant materials 
 No overhead utilities 
 32
 Decks and stairways to shore must be all natural wood, stained, and a minimum of 
75% screened by native plant materials 
 Retaining walls must have an articulated face, no straight lines on top, must be 
constructed of or faced with native rock, and must have groups of native plant 
materials in the area between the wall and the lake shore 
 Shoreline revetment must be native rock  
 
The design guidelines for areas that have a Mostly Natural landscape character type are 
intended to avoid development scenarios that look like this: 
 
  
Figure 11. These images show obtrusive development in otherwise natural-appearing areas.  
 
 
Instead, these guidelines are aimed at promoting development that appears more like this: 
 
  
Figure 12. These images show little evidence of development and preservation of a natural appearance.  
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4.2.2 Balanced Landscape Character Type 
Areas of the shoreland classified as having a Balanced landscape character type are 
susceptible to negative scenic impacts from development, but less so than areas with a 
natural appearance.  Development in these areas should appear equal or subordinate to 
the natural features of the landscape and should not become the focus of attention.  
Instead, development should compliment the natural characteristics of the area and 
contribute to an attractive and balanced scenic composition.  Design guidelines for areas 
classified as having a Balanced landscape character type include the following:  
 
 Maximum visible area of any building façade in view from the lake 400 ft2 
 Maximum total visible area of all building façades in view from the lake 1,200 ft2 
 Roof panels must be articulated, no individual roof surfaces larger than 60 ft2 
 No metal roofs 
 Building exterior must be wood, stone, or a combination  
 Building exteriors must be shades of brown, grey, and green only with Munsell 
color value of 5 or less and chroma of 4 or less 
 Building trim must be shades of brown, grey, and green only with Munsell color 
value of 6 or less and chroma of 6 or less 
 Non-reflective glass 
 Structures must be integrated among trees if possible 
 Trees may not be removed or trimmed to improve views of the lake 
 Native and non-native plant materials allowed including ornamentals 
 Lawns must be bordered at shoreline with groupings of native shrubs that occupy 
no less than 75% of the width of the lot 
 Vehicles parked outside must be a minimum of 50% screened by plant materials 
 No overhead utilities 
 Decks must be wood that is stained or painted in shades of brown, grey, and green 
only with Munsell color value of 6 or less and chroma of 6 or less, and be a 
minimum of 75% screened 
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 Stairways to shore may be stone, metal or wood that is stained or painted in 
shades of brown, grey, and green only with Munsell color value of 6 or less and 
chroma of 6 or less, and be a minimum of 25% screened 
 Retaining walls must be constructed of wood, stone, or faced with native rock 
 Shoreline revetment must be native rock  
 
The design guidelines for areas with a Balanced landscape character type are intended to 
avoid development scenarios that look like this: 
 
  
Figure 13. These images show excessive evidence of development.  
 
 
Instead, these guidelines are aimed at promoting development that appears more like this: 
 
  
Figure 14. These images show a balance between development and the natural shoreland landscape.  
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4.2.3 Mostly Human-made Landscape Character Type 
Areas classified as having a Mostly Human-made landscape character type are 
susceptible to scenic impacts, but in a different way.  Development that is grossly out of 
scale with its surroundings or is discordant in appearance and character with its setting 
can diminish scenic quality.  Therefore development in these areas should appear 
distinctive, express high levels of design quality, have a character and style that is 
regionally appropriate, and compliment the visual character of existing development 
within the setting to form a cohesive whole.  Landscape design in these areas should be 
exemplary.  It should provide a seamless integration of buildings with the entire 
development site and should form attractive and functional outdoor spaces.  The 
landscape design should be a highly prominent aspect of the development.  Design 
guidelines for areas classified as having a Mostly Human-made landscape character type 
include the following: 
  
 Maximum building height of 48 feet 
 Buildings must exhibit distinctive architecture and relate to the alpine setting 
 Building materials should emphasize wood and stone 
 Building facades must be articulated 
 Roofs must be articulated, no individual roof surfaces larger than 150 ft2 
 Roof materials must be non-glare and non-reflective 
 Building exteriors must be shades of brown, grey, green, red, and yellow only 
with Munsell color value up to 8 and chroma up to 8 
 Landscape design must define outdoor spaces including parking areas, walkways, 
patios, and plazas 
 Landscape design must promote pedestrian movement across the development 
site and between neighboring sites 
 Landscape design must promote views of the lake and access to the shore 
 Plant pallet should include both native plants and ornamentals 
 All parking areas must include perimeter and interior landscaping 
 No overhead utilities 
 36
 Stairways and walkways to the shore may be concrete, stone, or wood and must 
feature plant material integrated with the design 
 Retaining walls may be concrete or stone and must incorporate plant material 
when possible using integrated planters or in areas above and below the wall 
 Shoreline revetment must be native rock  
 
The design guidelines for areas with a Mostly Human-made landscape character type are 
intended to avoid development scenarios that look like this: 
 
  
Figure 15. These images show unattractive and disharmonious development in highly developed areas.  
 
 
Instead, these guidelines are aimed at promoting development that appears more like this: 
 
  
Figure 16. These images show attractive and distinctive development.  
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CHAPTER 5: DISCUSSION 
 
5.1 FINDINGS 
Design and planning aesthetic controls that are applied uniformly and in a generic 
manner fail to account for variations in landscape conditions.  This can limit their 
effectiveness and can invite individuals to challenge the basis of such guidelines.  
Aesthetic regulations rarely account for site-specific landscape conditions and almost 
never account for varying landscape conditions within a region.  When aesthetic 
regulations that are applied in a generic manner prove inadequate to protect scenic 
quality, a more specific set of design and development guidelines based on the makeup of 
the landscape can provide better results.  In contrast to the typical use of design and 
planning guidelines, guidelines that are based on an inventory of landscape conditions 
necessarily account for variations in the landscape.  Guidelines of this type can be more 
effective at protecting scenic quality and fostering desired landscape character. 
 
In this study, I found that the concepts of SMS (Scenery Management System) can 
successfully be applied to non-federal lands and that doing so can lead to improved 
management of scenic quality and visual character.  I was able to use Lake Tahoe 
shoreland inventory data to classify the shoreland in important ways.  The data allowed 
me produce land classifications that identify areas that are most and least capable of 
visually absorbing development.  It also allowed classifications according to landscape 
character types.  The nature of the classifications leads logically to goal statements for 
design.  Having goal statements for each classification in mind, design guidelines that 
will achieve the goals can be formulated.  The land classifications can also help guide 
planning decisions on how suited different areas might be for development in terms of 
their potential to incur visual impacts.   
 
There were 29 items (landscape characteristics) that were examined and assessed at each 
of the 543 data sampling points during the inventory of the Lake Tahoe shoreland.  The 
landscape inventory items I found most useful in this study include: estimated percentage 
of natural versus human-made land cover, estimated percentage of forest cover, slope, 
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presence and extent of rock outcrops, perceived type of development, number of 
buildings in view, the visual contrast of development in the setting, the amount of 
screening of development, and the visual presence of other development features 
including roads, parked vehicles, overhead utility lines, stairways to the shore, and 
shoreline revetment.  Of the various ways that the shoreland could be classified using the 
inventory data, the classifications I found most useful include three levels of visual 
absorption capability (high, moderate, and low), and three landscape character types 
(mostly natural, balanced, and mostly human-made). 
 
Land classifications derived from landscape inventory data that reflect visual absorption 
capability and landscape character type provide a basis for formulating design guidelines 
that account for the landscape conditions in different areas.  Depending on the goals for 
managing landscape aesthetics in areas outside federal jurisdictions, design guidelines 
based on such classifications can be highly effective in protecting scenic quality from 
overly obtrusive development. 
 
5.2 CONTRIBUTIONS TO UNDERSTANDING 
The process I used to define landscape-specific design guidelines for the shoreland of 
Lake Tahoe is based on the same concepts as the visual management systems employed 
by federal land management agencies.  In particular, the Forest Service and Bureau of 
Land Management have been applying these concepts for over 35 years in managing the 
visual character and quality of lands under their jurisdiction.  However, during my 
research I found no instances of a similar process being consistently used by any smaller, 
non-federal agency.  Why is this so?  Perhaps local agencies are less concerned than 
large, federal agencies with managing visual quality.  Or it could be that local planning 
agencies lack staff with an orientation toward design and hence a focus on visual quality 
that persons trained in landscape architecture can provide.  But it could also be that 
planning departments are simply unaware that such an approach is possible and what the 
potential benefits might be.  This paper sheds light on the possibilities of using the SMS 
methodology to assess the landscape and then to develop design guidelines from that 
assessment.  
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This thesis briefly examines the desirability and validity of managing visual quality in 
places beyond our National Parks and National Forests.  In doing so, I am suggesting a 
need to consider and protect visual resources not only in areas we visit for vacation or 
recreation, but in the everyday settings in which we live and work.  From the work 
presented here we now know that concepts used by federal agencies for managing visual 
quality on federal lands can be readily extended and applied to private lands and on a 
much smaller scale.  We also know that this approach allows us to formulate design 
guidelines that are based on specific attributes of the landscape and that doing so can 
have clear advantages over traditional approaches to developing design guidelines.  In 
landscape architecture, this is the essence of the all-important, pre-design site survey and 
analysis.  Having a clear understanding of the conditions that exist on a site and its 
surroundings facilitates better design (Simonds, 1961).   
 
This thesis gives us a process for conducting comprehensive landscape inventories on 
non-federal land and for formulating design guidelines based on the inventory data.  Such 
a process that could be adopted by local and regional planning agencies has not been 
described previously.  It is based on the visual resource management programs practiced 
by federal agencies, particularly the Forest Service.  Visual resource management has its 
roots in the profession of landscape architecture.  This case study of the Lake Tahoe 
Basin illustrates the need for greater collaboration between the fields of landscape 
architecture and planning regarding the visual environment.  
 
5.3 GENERALIZABILITY 
The process for defining landscape-specific design guidelines that I describe in this case 
study could be applied in many places.  This process would seem most useful in 
circumstances where notable variation in the physical landscape occurs and where the 
uniform application of a standard set of design guidelines has proven less than effective 
in protecting aesthetic values.  Simply put, the process involves conducting a 
comprehensive field inventory of landscape conditions with a focus on the characteristics 
that are most relevant to the questions at hand, then using the landscape inventory data in 
a GIS to classify the shoreland in suitable ways.  The nature of the land classifications 
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themselves leads to the formation of goal statements for site and building design within 
each classified area.  With the goal statements in mind, design guidelines that will 
achieve the goals are then formulated. 
  
5.4 LIMITATIONS AND QUESTIONS FOR FUTURE STUDY 
In this study, I conclude that the visual exposure of development in the Lake Tahoe 
shoreland should be regulated through design guidelines to varying degrees according to 
the visual absorption capability and landscape character type of the setting.  The degrees 
of visual exposure I discuss are represented in three broad categories of the shoreland; 
areas that have a mostly natural appearance, those that exhibit a relative balanced 
appearance between natural and human-made, and areas that have a mostly human-made 
appearance.  Further studies should investigate more precise and quantifiable degrees of 
visual exposure for each of the three areas.  They should seek to determine the threshold 
of visual exposure expressed in maximum building surface area that would be acceptable 
in each location.  Such data would greatly facilitate application of the guidelines, the 
review of proposed projects when issuing permits, and enforcement of related code 
regulations.  Ideally, public perception studies should be used to establish acceptable 
exposure thresholds in the three different shoreland settings.  This could be done by 
presenting images that depict precise amounts and types of development in a suitable 
range of shoreland settings to study groups representing the Lake Tahoe Basin general 
public.   
 
In this study, I inventoried the shoreland landscape solely from the lake looking back at 
the shoreland.  As noted elsewhere, the shoreland is seen from many land-based vantage 
points.  A similar study should be conducted from locations that include the shoreline, 
beaches, major roads, and other places such as hiking trails and bike paths.  Also, this 
study looked exclusively at the landscape of the Tahoe Basin where goals for managing 
scenic quality are aimed at minimizing the visual exposure of human-made development.  
How effective would the approach described herein for defining design and development 
guidelines based on the specific landscape attributes of an area be in other places?  
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Further studies should apply the methods I used to other landscape settings and places 
where goals for managing the visual environment are different from those at Lake Tahoe.     
 
5.5 CONCLUSION 
In the Lake Tahoe shoreland, current design guidelines are at once stringent and not 
entirely effective in protecting scenic quality.  Their ineffectiveness is due to the fact that 
the guidelines apply uniformly to all parts of the shoreland and therefore do not account 
for significant variations in the physical characteristics of the landscape.  Design 
guidelines that account for the varying landscape conditions of the shoreland will surely 
provide better outcomes.  Doing so represents a bridge between scientific ecosystem 
management and the task of developing policies aimed at protecting scenic quality 
(Twiss, 1997).  It is possible to successfully formulate guidelines that respond to the 
landscape by employing concepts from the Scenery Management System used by the 
USDA Forest Service on National Forest lands in a straight forward process that can be 
applied to non-federal lands in virtually any location.  Using the procedures described 
here will protect the vital resources that lead people to want to build in the Basin and that 
thus threaten the reason for developing there. 
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